various workers with respect to morphology (Sprague and Fellows, 1934; Cunningham, 1965; Lange-de la Camp, 1966) , growth in liquid cultures (Macer, 1961) , and spore prdouction (Glynne, 1953) . We have found comparable differences between wild isolates investigated in this laboratory. The sources of variation are not fully elucidated. The following work establishes that hyphal and nuclear fusion contribute to the origin of new variation. Two isolates (described in table 1) were co-inoculated on petri dishes containing potato dextrose agar and incubated at 23° C. until their" hyphal fronts" met. Hyphal tips were taken, from the black and white isolates to check their stability, and from the central portion where the two isolates met. These were then grown on water agar for two days in order to facilitate the spread of individual mycelia as on potato dextrose agar the hyphal tips were compacted together and it was virtually impossible to obtain single hyphal tips. These hyphal tips were then transferred by use of a finely drawn glass rod on to petri dishes containing potato dextrose agar. Tips taken from the black and white portions gave rise to black and white colonies. Of the tips taken from the central portion six produced colonies intermediate in colour between black and white. One of these grey isolates (T/B4) was investigated in detail.
It appeared probable that the grey colony was a heterokaryon. Unfortunately, when subjected to conditions suitable for sporulation (Jones and Davies, 1969) , i.e. fluctuating temperatures in a controlled environment cabinet, no spores were produced. Other methods including placing the cultures outside in the autumn, or under near ultraviolet light also failed to induce sporulation, which would have provided a means of testing for heterokaryosis.
TJB4, in fact, showed no sectoring whatsoever, even when grown on extremely different culture media. Neither was there any variation between cultures from single hyphal tips. If T/B4 was a simple heterokaryon it clearly was inordinately stable.
T/B4 was grown in liquid culture and macerated in a blender to single cell fragments. The latter, grown separately, produced grey colonies only. This shows, in fact, that the grey isolate could not have been a straightforward heterokaryon because on maceration black and white colonies would have emerged. This finding strongly suggested the grey isolate to be a diploid "hybrid ". Two kinds of evidence confirms this view. First, when the grey isolates were grown on agar incorporating parafluorophenylalanine, an effective inducer of somatic segregation in diploid Aspergillus (Morpugo, 1961) , white colonies arose at lower concentrations of the chemical and black colonies at the higher concentrations. This evidence suggests that a diploid had been formed by fusion of nuclei during a brief heterokaryotic stage.
Second, estimates of nuclear DXA were made in the presumed diploid and haploid hyphae by Feulgen photometry. For this purpose mycelia of the fungal strains were grown on subbed slides and incubated for a week at 23° C. The Feulgen staining technique was essentially the one used for higher plants (McLeish and Sunderland, 1961) with certain modifications. Fixation was carried out for 2 hours in Formalin, Acetic Acid Alchohol, (5 : 5 90) and brought into water through the alcohol series; hydrolysis was carried out for 12 minutes in N HC1 at 60° C. The preparations were mounted in glycerol and stored in a refrigerator at 4° C. until required.
Nuclear density measurements were estimated on a Vickers M85 Microdensitometer. The nuclei were examined on a 100 x oil immersion objective and spot-density measurements were carried out at 565 nm. rather than by use of the scanning method which tended to give quite variable results due to the inclusion in the masking area of the background cytoplasm. Despite the very small size of nuclei the densitometer readings are remarkably consistent (table 2). They provide compelling evidence for the diploid status of the "hybrid ". Indeed the haploid/diploid values are very close (1: 1.94) to the expected 1 2 ratio. To our knowledge this is the first record of the usefulness of Feulgen photometry for comparing nuclear DNA values in micro-organisms. Considered altogether the evidence clearly points to hyphal fusion followed by nuclear fusion to give rise to a diploid "hybrid ". To what extent the process is of significance to the pathogenicity of the fungus has yet to be determined.
